Norepinephrine and dihydroxyphenylglycol effluxes from sympathetic nerve endings during hypoxia and reoxygenation in the isolated rat heart.
The present experiments were carried out in isolated rat hearts perfused according to the Langendorff method at a constant pressure of 10 kPa. The aim was to measure norepinephrine (NE) overflow and its deaminated metabolite dihydroxyphenylglycol (DOPEG) by changing the composition of the buffer perfusing the heart to simulate hypoxia. When aerobic and glycolytic pathways were simultaneously reduced, NE and DOPEG overflow increased 711 and 145%, respectively, after 30 min, compared with control values of 0.45 +/- 0.06 and 0.66 +/- 0.7 ng.min-1.g-1 of heart (n = 8, p < 0.05). Whereas NE leakage decreased sharply after reoxygenation and glucose addition, DOPEG continued to increase up to 260% after 5 min of normal reperfusion. This mechanism was calcium independent and inhibited by 80% with desipramine (1 microM), confirming the role of the uptake I carrier, which reversed its normal transport direction. Neuropeptide Y, a marker of exocytotic release, did not increase in the perfusate with the progression of hypoxia, which supports the hypothesis of a nonexocytotic release. Tyramine (1 microM) significantly enhanced NE outflow by displacing the amine from its storage vesicles through a calcium-independent mechanism, indicating that a pool of NE was still available. In the presence of 1 microM clorgyline (a monoamine oxidase A inhibitor) but not deprenyl (a monoamine oxidase B inhibitor), NE outflow increased 934% and DOPEG only 40% at 30 min (n = 6, p < 0.05 versus control hearts).(ABSTRACT TRUNCATED AT 250 WORDS)